Used Oil Curricula




Every Drop Counts

Chula Vista Nature Center
1000 Gunpowder Point Drive
Chula Vista, CA91910-1201
(619) 422-2481

$15.00. 1994. 54 p.

Designed for grades 4-6, Every Drop Counts integrates the recycling of used motor oil
into the context of watershed and wetlands. The lessons are specific to San Diego County;
the geographic features, waterways, and animal life mentioned in the material pertain to
San Diego Bay and the surrounding environment. Some of the lessons could, however,
be adapted to other regions, including the storm drain walk and water pollution experi-
ment.

REPORT CARD

Overall Grade B
General Content B+ DISCIPLINE EMPHASIS 0 1 2 3
; Science e
Presentation B History/Social Science e
Pedagogy A- Health e
o Mathematics e
Teacher Usability B Visual/Performing Arts e
Used Oil B- LanguageArts —
Industrial/Vocational Ed. e
Foreign Language e
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(OMMENTS

General Content

“This is a collection of activities to prepare
students for a visit to a particular wetlands

that must deal with ‘oil spill realities’.

Pedagogy

“The materials are ‘choppy’.”

“This is more a collection of activity packets
than a full curriculum.”

Teacher Usability

“Very informative background section in the
front of the curriculum.”

“It would be helpful if this packet had a cover
page listing each activity and its objectives.”

Specific Content

Every Drop Counts identifies lots of good
community resources, but most are limited
to the San Diego area.”

“It is focused on the San Diego Bay, but
other regions could use this as a model to
create their own regional curriculum.”
While the activities are interesting, there is
little used oil content in them.



TEACHER'S GUIDE TO THE WATER POLLUTION EXFERIMENT

3 o~
Pollutants that enter San Diegoe Bay theouwgh urban sunoff have different chemical and %
physical properties. The following experiment is designed to help students understand
some of these differences, and how each could sdversely affect living arganisms.
Time regquired; This expeniment extends over a 3-4 day period; day one requires 45 minutes
tor 1 hour; days two requires about 15 minutes and the last day about 1/2 hour. You may
wish to start the experiment on a Thursday to give the weskend for the water to evaparate. \
Space requirement Eoom for the petri dishes to be left out for several days :Q\ 3 )

Materials reguired for each group (students can work in pairs or groups of four)

6 petri dishes Food coloring® Meaguring spoons

Water Dirt? Eva dropper 4]

Vegetable ol White Viregar® Magking tape or glass =

Baking Soda marking pen g =

Each item marked with an * pepresents a type of pallutant found in urban runoff, Vegetable
il represents motor oil; food coloring represents persistent pollutants whose toxicity often
depends upon concentration, such as pesticides; dirt represents dirt and other particulate
matter, such as rubber that wears off of tires; vinegar represents acids which may be found
in pool chemicals or driveway cleaners — the toxicity of these also depends upon concen-
tration, but they can be neutralized and generally do not persist in the environment. Vin-
egar also demonatrate that sot all pollutants are visible.

h; add 1-12 weaspoons of wiler b the visegar dish.

Black line masters with instructions and space for observations are provided in the tight
hand pocket. However, vou may prefer to have students prepare their own olservation
sheets which will allow them more space.

is

Poinks of surieulum Iategration; Foed chains, requirements of life.
Procedure:

marked “vinegar”
4. A the abive and ghserye what actoally happens, How did your predictions compase o yows obscevations?

5, Place your dishes in a safe place. Prpdic how each dish will Iook fomersow,

6. Why tho you need a “conuol” dish?

Step 1. Students should mark the bottem of five petr dishes as follows: Vegetable Oil, Food
coloring, Dirt, Vinegar, Contral. The sixth petel dish will be used for testing on days two
and three

|

Step 2, Students should add OME TABLESPOON of water to each of the o, dirt, food
coloring and control petri dishes. They should add 1-1/2 teaspoons of water to the vinegar
petri dish. They should predict what will happen in stép 3.

3 drosps of vegetable oll (o the dish marked "odl®
1 drop of food coloring to the dish marked "foad colaoring”
1 teaspoon af dirt 1o the dish marked "din”

1- 172 renspoons of vinegas 1 he d

I. Labe] five dishes as follows: Yegelabie Oil, Food Coloring, Dir, Vinegar, Contral

2 Add 1 Tahkesposen aof water w each dish gxoept the vinegar i
3, Predict what you think will kappen o each dish i yoo add

Instructions:

[Fridiction
Cibaervanion:
Prediclion

RECvoLT
Chula Vists Wawre Cenier 894 W On
Trom 5 [ Wesrshed Frovection Projedt L CIWHE

WATER POLLUTION EXPERITMENT - Day One Observation Sheet
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Action for a Cleaner Tomorrow

South Carolina Department of Health and Environmental Control
2600 Bull Street
Columbia, SC 29201
(800) 768-7348

No charge. 1998. 619 p.

Revised in 1998, Action for a Cleaner Tomorrow (grades 6-12 edition) address numerous
issues including the environmental effects of solid waste, human population growth, manu-
facturing by-products, excessive packaging, and motor oil. Lessons are divided into two
sections (grades 6-8 and 9-12) and are supported by an extensive resource section cover-
ing background information, glossary, and list of books and videos. One subsection
focuses on recycling used oil and includes lessons that detail the proper way to collect and
recycle engine oil, compute the energy savings from recycling oil, and analyze the effects
of mismanaged used oil. Report card scores are directed at the 7-9 level for used oil.

REPORT CARD

Overall Grade B+
General Content N DISCIPLINE EMPHASIS 0 1 2 3
. Science R EE IR T
Presentation B+ History/Social Science
Pedagogy B+ Health —
. M athematics

Teacher Usability B+ Visual/Performing Arts e

Used Oil B+ LanguageArts e
Indugtrial/Vocational Ed. e
Foreign Language S
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(OMMENTS

General Content

A cohesive and organized look at used oll
issues.

Presentation

Since this compendium project, Action for a
Cleaner Tomorrow has been redesigned.
“Nice presentation.”

Pedagogy

“[Used oil lessons] are brief.”

“Needs more labs and other science activi-
ties.”

Teacher Usability

“Needs to list lab time for activities.”

Specific Content

“Presents some good data on oil spills and
how oil is recycled.”



Recycling Used Oil

| Preparation Time: Eagsy-to-do Extansive
adiLiF
Grade: g1z Forty percent of tha oil poliution in Amernica's
watenways is from wsed aulomotive ol
Focus: Usad oil recycling.
re-fefinirg and energy Aooording o e American Petraleum Instiube, i
Meovery fakes 42 gallons of crude ofl = compared 1o just
allian of usad oil - to make 2 172 quarts of
Subject: Social Studies, Science, siharoratbrbote i (ki

Math

Materials: Matar oil in & plastic
cantainar, an auminem
funnell and an o filter in &
papar bag. map of local

AFes OF caurty, sarmple

aleclricity kil
Teaching Time:  Ore cless perod, plus
slugent resaanh
Vecabiilary: Reprotessing, enangy
recavery, re-refining
Learning Objective
Students wil;
@& axamine wsad oil, filter and bottle
recycing;

® define the benefits of used modor oll
racycing to thelr community;

& compite the polential enegy savings
frorn racycling used ol

@ rasearch the kogistics of recycling used
ail, filers and battkes in their community,

Background

Nafioaally, do-il-yoursef oil changers penerate
mara than 200 milion gallons of usad motor o
each year.

virgin lubricating oil.

Thix propiriies thal make oil & valuabie ubricant in
youE car's engine aiso make | ideal for recyding by
re-refining. Lised ol can be deanad and used
Bgain &3 a lubncant or usad &s an energy sounce.
Re=refining usad oll is on the incressa in the United
Slates,

Acconding to the United Stales Emvironmental
Protaciion Agancy (EPA), the vast majority of used
oil collacied s reprocessed — processed again —
into fuel od. Rieprocessing Invohves removing
Impurities from the vsed oll and blending it with
crude ail b meke industial grade heating Tusl
Reprcessed used of & often sold o indusirias
such as asphalt plants, cement companies and
staal mills at lower prices than the price of fuel oil
made from virgin crudie cil

Qil for Energy Recovery

In South Camling, used oil that would albersise ba
discarded illegally i5 now being collected and
turmad into enargy.

In a process called energy recovery, much of
South Carolina's used ol is burmed as a lue
saUnce in generating elecincity, Resourcs recovery
is the process of obtsining material or enangy
resources from solid waste which no lenger has

The Exxon Valdez oil spill in 1389 kiled' 350,000 to 390,000
seabirds, according fo the Genaral Aceounting Office raport fo

Congress.
jlo

Sowrce: 1993 Environmental Almanac

§-12 Acthan for a cleaner fomoamow 1559 Eniton

Fapge &4F

On the Road Again

Beyond recycling used oll into heating fuel or
buming & far enengy recovery, advanced recycling
methods re-refine used ol 50 that & can be reused
as a lubmcant.

Ra-rafining lechnology has improved over the past
five years. According to the Mational Institute of
Standards and Tachnology, re-refined lubricating il
maets tha same slandands as lubricating ofl made
from crude ol

‘While re-refining wsed oil inte lubricating ail is
considerad by many environmenialsls as the
predermad use of used ol, only & small percentage
ol used oil collected is reefined.

Actarding ba a raport by the Buy Recycled
Busirass Alliance, "Mercades Benz insteds re-
refined qil in every new car mandaciured in
Gamany,

“Re-refined ofl products ioday ame subject ie the
same siringent refining, compaunding and
performance standands thal apply Lo virgin il
products ... Although re-refined ol can meet all
automaobile warranty requirernents that virgn gils
do, concam abaut vehicle maruiachurers widing
warranties if re-refined ofls are used sUll persists.

In Souwth Caroling, used oll thal would
otherwise be discarded illegally is now being
coliecred and fumed into affective energy.

8-12 Acthan for 8 chsanar lnmavraw 1530 Enlian

This Is not a kegitimaie concem I a quality re-
refined ol is used. All three of the major LLS
automobile manuiacturers (Ford, GM end Chryslar)
oW recognize That re-refined ails can meal the
parformance criferia specified in ther wemanties,
Warranty requirements are based an perlormance
critenia, mat on the origin of the base of”

The fechnalogy of re-refining & changing and
keeping pace s expensive. Companies are also
concemed about comphying with envdronmerntal
regulations. To be large enough to schiave
aconomies of scale, re-refinenies are getling karger.
The largest cil re-refinery is owned by Satetyklaan
Corparation. The T5-million gallon annuwal capacity
facility in East Chicago cost the company $50
millian when it was built in 1981, Safetykleen and
Evergrean Oil currantly ra-refina usad crankcass
ol into lube o The ather five re-refining
companies produce fuel oiis, gasoine and asphakt
.

Learning Procedurs

1, Bedore reviewing the background infammation
with the class, show sludents a botlle of
argdnary matar ol i@ plagtic container, an
alunmum fmnnel and an od filter in a papar
bag. Explain bo stiudents that these ane jusl
samé of 1he ilems that you mighl wse during a
typical ol change.

Ask: From these items, what wiould you sepect
to be able 10 recycle ¥ List sludent responses
on the beard. Students should congider that
tha plastic. aluminum and papsr bag may be
recyciabie. Students may nof think to indude
tha mcbar oil, fiter or empty motor ol botile as
recyciable ierns, If sludents do not mention the
oil, fiter or bottle, ask: What valuable netural
resourcas wene Uged in creating thess fems?

Students should merition the patrolewn used
o create the plasbic bodle, the bauxite used to
roek the aluminum, thie Irees used o make
the paper.

Ask: Whial about he petroleurn wsed W make
ther mokor oil? Is il a valuable resource ke the
petrakeum used o make the pastic? Explain o

Page 651
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Used Oif Recyclng, A Complete Curriculum

Florida Department of Environmental Protection
Hazardous Waste Management Section

2600 Blair Stone Road

Tallahassee, FL 32399

(850) 488-0300

$256.00 per kit. 1990. 115 p. teacher’s guide.

Product is of limited availability. Permission is granted to educators to reproduce lesson

plans for classroom use, provided credit is given to FDEP.

Designed for 7-12 grades, Used Oil Recycling, A Complete Curriculum offers a video,
poster, used oil display, and teacher’s guide with background information, transparency
masters, student guide, and lesson plans organized by grade-group level. The material
provides an overview of the used oil recycling process, including the formation, drilling, and
refining of crude oil, economic and environmental issues of disposal practices, and the
collection, transportation, reclamation, and reuse of used oil. Report card scores are di-

rected at the 7-9 level.

REPORT CARD

Overall Grade B
General Content B+
Presentation B-
Pedagogy

Teacher Usability B
Used Oil A-

DISCIPLINE EMPHASIS 0 1
Science

History/Social Science

Heglth —
Mathematics —
Visual/Performing Arts e
LanguageArts

Indusgtrial/Vocational Ed.

Foreign Language e
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(OMMENTS

General Content

“Valuable resource guide for oil recycling.”
Six lessons are provided at the middle
school level.

Pedagogy

“[Lab activities] follow the scientific method.”

Teacher Usability

“Great background information and lessons
are written at a grade appropriate level.”

Specific Content

Emphasis is upon the collection and use of
used oil, not the chemistry of oil. From the
perspective of used all, it is comprehensive.
Some of the information is specific to
Florida.



USED OIL AWARENESS USED OIL AWARENESS

MNAME
LESSON PLAN MS-1 SECTION DATE WORKSHEET #1 FOR LESSON PLAN 1S-1

GRADE LEVEL = Middle School
TYPE | Group Activity OBSERVATION CHART
JAR A JAR B

TIME | 50 minutes (one cliss period)

OBJECTIVES | Students will derermine their awarensss level of used odl disposal.

FREPARATION! | Sealed il specimens, paper, pencil and workshests,
MATERIALS e PRt B

METHOD | [, Pass the two sealed specimens of oil among the students.

1. After siudent observations, discuss and list in the observation chart the
characteristics of each jar.

3. From the characteristics, ask students to identify the substance.
4. Dhscuss how we know what 1o do with the clean ail,
5. Ddscuss what should be done with the used oil. Do NOT rell the sty-

dents that improper disposal of used oil i considered hazardows to
the environment,

6. Brainsiorm and discuss the students’ ideas on how they have ob
served used ol being disposed of or how THEY would disposs of
used oil. Encourage swdents 1o suggest ideas even though they are SURVEY CHART
probably unfamiliar with proper disposal metheds T T

- From the dispesal ideas, set up a survey chart |

-

. Survey the class and plot results on the survey graph.

EVALUATION | . The following discussion questions may be referenced to the Lab shest
handouts:
a. What do our data indicate is the most commen method for dis-
posal of used oil?
b. Hypothesize the most environmentally sound method of wsed oil
digposal,

EXTENSION | The data survey can be extended outside the classroom, Students shoubd

ACTIVITY interview at least five individuals, record the responses and share the
results with the rest of the class, Gruph and discoss the results of used
ol disposal.

VALENCIA COMMUNITY COLLEGE 3z DEPARTWENT OF ENVIRDNWENTAL REGULATION WALERCLE COMMUNITY COLLEGE aa DEFAATHENT OF EMVIRONHENTAL REGULATION

110 d3Isn
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Put Used Ol in Its Place

Utah Department of Environmental Quality
Division of Solid and Hazardous Waste
P.O. Box 144880

Salt Lake City, UT 84114

(801) 538-6170

No charge. 1995. 38 p.

Put Used Oil in Its Place is designed to introduce students in grades 6-12 about various
aspects of used motor oil, including its proper management and the consequences of its
improper disposal. Teacher background material is followed by five lessons entitled Oil
and Water, Why Oil and Water Don’t Mix, Changing the Way You Change Your Oil, Slipping
up on Used Oil, and Getting the Word out about Used Oil. An extensive glossary is also
provided. Report card scores are directed at the 7-9 level.

REPORT CARD

Overall Grade B
General Content B DISCIPLINE EMPHASIS 0 1 2 3
] Science S
Presentation B- History/Social Science -
— Mathematics R

Teacher Usability B Visual/Performing Arts -

Used Qil B+ LanguageArts B
Industrial/Vocational Ed. R
Driver’sEducation S

186

(OMMENTS

General Content

“Good basic information on changing and
recycling oil properly.”

“Relatively thorough.”

Presentation

“lNlustrations and student handouts are
needed!”

Pedagogy

“Lesson plans are written at grade level.”
Teacher Usability

“Good background information on aspects of
used oil.”

“Good reference books for teaching about oll
in high school driver's education classes.”

Specific Content

“Interesting facts about what is in oil (addi-
tives).”



Why 0Oil & Water Don’t Mix

Preparation Time: Eamy-T

Grade: 6-12

Focus: Wasie and water, used ol and
water pollution, used oil recveling
Subject: Science (Biology),
Chemistry, Auto Shop

Materials: See list of materials
itemized below

Teaching Time: One class period
Vocabulary: Aguifers. groundwater,
plankion, ofl recycling

Learning Objective
Smdents will:
® learn why it is important to recycle
used motor oil to prevent it from
polluting

Backgroumd

Many of us are concerned with the damage
done when & supertanker has an oil spill.
Few of us however, realize the
envirommental impact of our own wasie
management praclices.

® Used automotive oil is the single
largest source of oil pollution {more
than 40 percent) in our nation’s
waterways. Most is dumped by
people who change their oil,

® [In 1960 service stations performed
90 percent of amomotive oil
changes. Today, about 60 percent
of all Amenicans change their

T

bR

Extensive
OWn automative oil,

During engine use, oil picks up
toxic contaminants, carcinogens,
and heavy metals (lead, zinc,
arsenic, chromium, and cadmium).
If wsed il is not properly recycled,
these toxics can enter the
enviromment .

One pint of il can produce a slick
of about one acre on surface water.

Fish, waterfowl, insects, and
aquatic life are threatened by wsed
oil in waterways, Floating
plankton and algas (2 basic food
source) are killed by oil.

Very small amounts of oil rinsed
over shellfish beds can ruin the
tasie of clams and oysters, Less
than 300 parts per million can spodl
the tasts of fish.

Used oil thrown out in the garbape
may seep through the landfill o
contribute w0 leachate and
contamination of groundwater.

One quart of oil can foul the taste
of 230,000 pallons of wates.

Used oil can be re-refined into new
lubricating oil. (Thus re-refined oil
iy switable for many applications.

During the Perslan Gialf War the various tanker

spills amoumted o e warst spill since 1978,

These tankers spilled 420 milllon galbons of ail.
Source: Ol Spill Imelligence Repon 1993

1994 Environmenial Almances

Before using re-refined oil in yvour car,
check the owner's manral.) Odl never
wears out, 1t just gets dirty.

& i takes 42 gallons of crude oil to
produce 2 172 guarts of lubricating
oil.  But just one gallon of used oil
can be re-refined into 2 1/2 quans
of fubricating oil.

#* Used oil can be reprocessed into o
fuel oil.

® One gallon of used oil reprocessed
for fuel contains abouat 140,000
BTUs of energy and can be burned
efficienty.

® To recycle used awtomative oil,
take if in a clean, sturdy, plastic or
metal container with a screw-on lid
10 the nearsst participating
recycling center o service station
accepting used oil,

For oil recycling locations call the Utah
Departiment of Environmental Quality’s
toll-free Hotline 1-800-458-0145,

The us=d oil collected for recycling cannot
be contaminsted, Used oil should never
be mixed with antifresze, gasoline, paint
mlmer! solvents, cooking oil, or other
contaminants, since thess interfere with
reprocessing and may make the used oil
harardous.

Materials

® A small quansity {a film cantster) of
cither used of new motor oil,
Iycopodium powder, or sified flour
Red tempera poster paint (water
based)'or fond eoloring

Chie glass bowl

Cne eve dropper

Omne funnel

Wery fine aquarium or parakest gravel
or sand {namral color)

One quart or gallon jar

L B N L

L]

& Ome measuring cup
& Water

Qruestions for the Class
1. When you change motor ofl, what

should you do with it? What should
you mot do with i? Why?

()

. How much crude oil does i ke to
make 2 112 quarts of lubricating oil?

3. How much used ofl can be re-refined
10 make 2 172 guarns of lobricating oil?

4. How large an oll slick can one pint of
oil produce?

5. What i groundwater? What is the
difference between surface water and
roumdwater?

&, Used automotive oil contributes what
percemage o the total oil polhition of
our mathons waterways?

Learning Procedure

Nove: You may want to substimure sifted
fowr or beopodinm powder or chall dust
Jor oil in steps 1 and 2 of the learning
procedure.

I. Review with the class the hackground
information with this kesson and the
additional information in the Resouree
section.

2. Have smdents follow along as you
demonsirate how oil reacts on surface
water and with groundwater.

Surface Water Demonstrations

Fill the glass bowl with water, Place
several drops of used ol or Iyeopodium
powder on the surface. Note how the ol
spreads acrods the surface in o thin film.
Asl: What would happen to marine or
freshwater surface organisme like
plankton and insect larvae in this water?
(O interferes with the life cycle of

187
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Student and Teacher Guide to kecveling Used 01l

Pennsylvania Used Oil Recycling Information Center
Division of Municipal and Residual Waste

P.O. Box 8472

Harrisburg, PA 17105

(717) 787-7581

No charge. 1992. 77 p.

Designed for grades 7-12, the Student and Teacher Guide to Recycling Used QOil provides
an overview of the used oil recycling process, beginning with an explanation of the crude oll
cycle and concluding with a discussion of the reuse of recycled used oil. After a compre-
hensive teacher background section, the lesson plans, organized by grade-group level and
special interest (driver’'s education) are presented. Step-by-step procedures for changing
and disposing of motor oil are also provided. Report card scores are directed at the 7-9

level.

REPORT CARD

Overall Grade B
General Content B
] Science
Presentation B- History/Social Science
— Mathematics

Teacher Usability B Visual/Performing Arts

Used Qil B+ LanguageArts
Industrial/Vocational Ed.
Driver’sEducation

DISCIPLINE  EMPHASIS 0 1

188

2

3

(OMMENTS

General Content

“The content of this curriculum matches that
of Florida’s Used Oil Recycling.

Presentation

“Good graphics.”

“Student packet has too much text and not
enough visuals.”

Pedagogy

“Very technical for 7th and 8th grade stu-
dents.”

Teacher Usability

“Good background information.”

Specific Content

“Only includes three lessons for middle
school. It is written for Pennsylvania teach-

ers and some of the background information
is specific to that region.”



Teacher's Gulde
Teacher's Guide W5-2
GUIDELINES FOR EXPERIMENT

sz

. F FROCEDURE
EFFECTS OF LIE]-_']__ZI OIL

S ; Fet two 2-liter jars on lable
GRADE LEVEL  Middle School

TYPE  Lab 2 Fill each with water, sand, and plants.
TIME 50 Minutes (one class pericd) 3 Develop and record hypothesis on lab sheet In other words, what do you think will
! - ’ happen, and why?
DBRIECTIVES Students will describa the affects of nesed mator ail on the =nvicenment d g
FREPARATIONS  Two 2-liter jars {clear), waler, sand or soil, live 1 Irap used motor oil {ane dropper full) onto water surface of one jar only, Label this jar
‘A" Label the ather jar “B."” Tar B will be the contral jar.
MATERIALS  planks, used motor oil or vegetable as alternative, and worksheets.
e = H S Cbserve and record on lab sheet
METHOQL> 1. ibute lab sheets
2. Pecform Experiment Guidelines for expeciment are found on the ! Create a disturbance on both jars (A + B) to stimulate natural movement on water
following page. [storms, boats, etc)
3. Record ohservabions 5 A
J Dbserve and record findings on lab sheet
. Thscuss obdervabians.
tiove plants and sample of sand from each jar being careful o keep each separate
2 Turninlab sheet. ram the ether and aveoiding ¢ontamination of one with the other.

Observe and record results on lab sheet. Look, touch, and smell but DO NOT TAL

1 Mevord results and conclusions based on hy pothesis.

. o - 28 -
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Earth Resources - A Case Study: (il

California Integrated Waste Management Board
Public Education and Assistance Section

8800 Cal Center Drive, Mail Station #5
Sacramento, CA 95826

(916) 255-2385

No charge to California educators who participate in a workshop. 1998. 534 p.

Designed as a nine to twelve week unit, Earth Resources - A Case Study: Oil enables
ninth and tenth grade students to explore scientific concepts and environmental issues
associated with the management of natural resources, using a case study of motor oil.
Upon completion of a workshop, teachers receive the Earth Resources curriculum kit that
includes the curriculum binder, video, posters, information booklets, and laboratory mate-
rials used in student investigations. Lessons are organized in four sections: Locating,
Acquiring, and Processing Our Earth’s Resources, Using Our Earth Resources, Dispos-
ing of Our Earth’'s Resources, and Reducing, Reusing, and Recycling Our Earth Re-

sources. Report card scores are directed at the 7-9 level.

REPORT CARD

Overall Grade A-
General Content A-
. Science
Presentation A History/Social Science
Pedagogy A- Health
. Mathematics

Teacher Usability A Visual/Performing Arts

Used Qil A LanguageArts
Indusgtrial/Vocational Ed.
Foreign Language

DISCIPLINE EMPHASIS 0 1 2 3
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(OMMENTS

General Content

“It's so complete - background information,
conceptual framework, pedagogy!”

“Quite comprehensive. Activities cover a
wide range for science classroom use.”

Presentation
“A friendly format.”
Pedagogy

“Some lessons are constraining and may
need to be more open-ended.”

“Arich resource. The students’ conceptual
understanding is clear and instructional
strategies effectively directed.”

Teacher Usability

“A very clean, concise curriculum; well
organized and easy to use.”

“Detailed crib notes provides directions for
each lab.”

“Good assembly of hard to find resources.”

Specific Content
A comprehensive used oil curriulum.

“A complete treatment of oil (geology,
chemistry, etc.)”



fodion F5

What to Do With Used 0il? The Trash Can

Lesson CoNcEPT

A clhaage bn one part of the ecosystem
has conseqieenoss lor other parts ol the
ety el

Lesson Overview

Sudents myvestiiate the advantapes and
disachantages of & common, vet hazardms
mnd illegal, method of ssed mator oil dis
posal, Siadents analyze e emvinneental
Imipact od discarding used motor oll Ina

LI Sudents delermie haw uged malar
ol Eravesks thircnsth a mcd el of 2 lancill

DEsiren OuUTCOMES

Shilents will:

Disposing of Do Eaetl's
Repowrrrees

Section Concepls

Humamn: Materials from buman
socheties aflecd both phveical and
chemical cycles of the Earth.

Schenfific: Bevause ecoay
irnterde pend ek, a ¢l
sysbem may have far-resching elfects
o Ehie othars

Proalier |

W & Sl component of

systeri mght nteract with otler camj

Varids wavas Students will exphaia how ssed all with its contaminant sebstances, ]

might lesch into grovmdwater throagh a landlL :

Expiers the anvieommental impect consed by the dispoaid of & ussd nagural resouroe . S I | s i —_ 1 -_ -
inta a landfllL Students will aralyze the environmental impacts that con cocur when g et
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CEsarving rommdiricanng, rlating, infermng eod appiing

STEFS FOR

Temcher Action

lrvesstigsta staclents’ prior knowledge sboul digposing of
et i Tnsak] e An Inraddili.
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and chasryg e cliaiges in waler UASY 68 o oofLaiminant
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Zikenin,

a5 min
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Cap:

Gas Recovery System:

Refuse:

Composite Liner System: _

Groundwater Monitoring Well:

Groundwater:

Leachate Collection System:

Leachate Treatment System:
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0il’'s Well That Ends Well

City of Fremont

Environmental Services Division
39550 Liberty Street, PO Box 5006
Fremont, CA 94537-5006

(510) 494-4740

Price to be determined. 1997. 90 p.

This secondary level curriculum is designed to increase students’ awareness of the is-
sues surrounding used motor oil. Qil is examined as a finite natural resource requiring
conservation and safe handling. Three lessons are offered in each of the four modules.
Module | focuses are the origin of oil, Module Il deals with the oil refining process and
proper disposal of used oil, Module 1l studies the consequences of improper disposal of
used oil and importance of used oil recycling, and Module 1V provides tools to help stu-
dents find solutions to the used motor oil problem. Report card scores are directed at the
10-12 level.

REPORT CARD

Overall Grade B+
General Content B+ DISCIPLINE EMPHASIS 0 1 2 3
. Science R EE IR T
Presentation B+ History/Social Science e
Pedagogy B+ Health —
. Mathematics e

Teacher Usability A Visual/Performing Arts _

Used Oil A LanguageArts e
Indugtrial/Vocational Ed.
Foreign Language S
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(OMMENTS

General Content

“A clear, concise manual about oil aware-
ness.”

Presentation

“Graphics help describe the processes.”
Pedagogy

“Nice hands-on experiments.”

Teacher Usability

“It is divided into modules and lessons that
can either stand alone or be integrated into
an existing curriculum.”

“Easy to follow instructions.”

“Good background information, although
some of the activities are weak.”

Specific Content

“A thorough look at oil from ‘cradle to grave’.”

“Highly appropriate for auto shop and other
vocational education courses.”



FEEE B R RN RN R R AR AR R R AN IR A RSN B RS

LESSON SUMMARY:

Students will develop a
comparative rating chart
of motor oil sold in the
automotive stores under
various brand names.,

[ ) Key Concept:

Reerefined ofl has to mest
| the same quality standarnds as
| vefined wil.
-} Subjects:
Auto Shep, English,
Science
0y Time:

M Ome class period

+ Materials:
%} * Samples of refined oil
i original contalmers
= Samples of re-refined oil in
original containers

= A few emply transparent glass
or plastic botiles

= Muter 0l Comparison Chart
[see pags 39]

o

Background:

hiere are: rarny repths surrounding wsed oil and
re-refined all thet unless we disped thosse mylhs,
they will continue ta hinder the process of
educalion. Unless wa are infarmed abaut the
facts ralated to used oll and rerefined oil, we will not be
motivated 10 successiully recycle oll or buy recyeled ail,

Below is @ list of soma of tha myths surraunding used oil:

* Used oil is contaminated and can never be reused.
* [Re=refined ol damages the car engine.

* Re=refined oil can nol be as good as refined oil.

* Re-refined oil is more expensive,

* Re=refined oil can not meet the same stand ands as
refined oil.

In reality, used oil ean be recycled mary timas, When
oil g8l usied, It only gets dirty and, fike our lsundry, it
can be cleaned and used ceer and over again, If you
racyche usad o at the cumbside or 21 & recycling center,

i gats shippad ta a refinery that handies used all. Ones
crude ol ig refined, i1 is krown as refined oil. Whan
refinad ol gets usad, it 1 celad wed ail, Whan usad ol
gEls rafined agalr, it is called re-refined oil. &1 a refinary,
when oil gets re-refined, it goes
throwgh chamical processes o
remave its contaminants. Rerefined
oll that gets soid in the mamket has o
meet the same stendards as refined
oil. Re-refined oil is &5 gond for your car
enging as refingd o, When you buy re-
refined oil, you sre helping in closing the
recycling loop. OF the 1.3 billon gations of

Re-refined Issaues\Module 11

Understanding Used 011

Student Worksheet
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Date:

Name:
Number of Samples

Other Notes

lindicated on the
lathel]

Has anti-oxidants,
delergents, disper-
sants, and varmish

Inhibéters that
provide profection
against thermal

bepa ke,

Yes, HOPE

iin the thres
reoycling
arrows, can ba
recyehed in
Fremant.

Do ot

label

Cost

one quart | indicate om the | plastic, has #2

53 for

Visual Characteristics
[ealor, v

) et

among all the 5 oils
comparned

Light Brown, Thickest

Rating

APl

Sarvice 81

Typo af

Rating

20W-50

Bramd

Name of 0 | Dil/SAE Rating

0TIy

11

faguae’ Modula

Re-felined
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Action for a Cleaner Tomorrow

South Carolina Department of Health and Environmental Control

2600 Bull Street
Columbia, SC 29201
(800) 768-7348

No charge. 1998. 619 p.

Revised in 1998, Action for a Cleaner Tomorrow (grades 6-12 edition) address numerous
issues including the environmental effects of solid waste, human population growth, manu-
facturing by-products, excessive packaging, and motor oil. Lessons are divided into two
sections (grades 6-8 and 9-12) and are supported by an extensive resource section cover-
ing background information, glossary, and a list of books and videos. One subsection at
the 9-12 grade level focuses on recycling used oil and includes lessons that detail the
proper way to collect and recycle engine oil, compute the energy savings from recycling
oil, and analyze the effects of mismanaged used oil. Report card scores are directed at

the 10-12 level.

REPORT CARD

Overall Grade B
General Content B+
Presentation

Pedagogy

Teacher Usability B
Used Oil B+

DISCIPLINE  EMPHASIS 0 1

Science

History/Social Science
Heelth

Mathematics
Visual/Performing Arts
LanguageArts
Indugtrial/Vocational Ed.
Foreign Language
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(OMMENTS

General Content

“Offers activities for a variety of disciplines.”
“The social sciences are well represented.”

Presentation

Since this compendium project, Action for a
Cleaner Tomorrow has been redesigned.

Pedagogy

“Activities could use more directed action
elements.”

Teacher Usability

“Interesting, but limited background
information.”

“Very clear, easy to follow.”

“Many lessons from which to draw.”

Specific Content

Covers a range of used oil issues.



Changing the Way You Change Your Oil

| Preparation Time: Easy-to-do Moderate Extensive |
adIL2F
Grade: 9-12 item that is sald bekow cost 1o lure customers while
i : the losses are made up an other items
i H f i
g ui?few ':::&ge YOUrarhe A1 the same time diseount hauses were offering
i bargein pricas for motor ofl, many full sendce
; slations began scaling back automoliva
Rubject: Diriver's Tralning, Auto Shop, makenance and mp.gglr sanicas and bacame
Graphic Arts guick, convanience-orianted “gas stations.” Most of
I : [ i i J i
Materials: 10 Steps for Changing Yoer hes;im mmsdld not accapt vsed il from the
O Propery handout, Art in TEMETRE P
ET‘.""‘?&":? e a 5 In 10 years, from 1860 te 1970, service station
ER-‘PP*} I:iEHI lﬁm ER Rl sales of motor oil dropped from 70 percent of &l
ik saless to about 50 percent. By 1589, mass
. marketing retail stores cutseld service stations
Teaching Time: - One dlass perlod exght o are. Ths left Ihe maority of the da-il

Leamning Objective
Students will leamn haw 1o change the oil in a car
with used ofl recyclng as a part of the procedure.

Background

For many decadas, motorists samgly 1ook thair cars
1o full service stations for oll changes and al
mouting maintenance. For those that prafarred o do
thair own car maintenanca and of changes (do-it-
yvoursallers), hese bl service siations also soid
mabor oil and obhar car manbiegnance iems and
accepbad ther cuslomers’ usaed mabor of back as a
SENACE

Durirg the 1960s, motor of marketing and
distnbution patiems changed radically. Service
siation sales gave way 1o sakes by mass
marchendisers and other ratall outlets, such as
Kmart and cther discount chains, Thesa ratailers
afiered o 1o their customers at greatly reduced
prices as & result of large volume discounis. Many
slores began usng oil 85 & promotional item o
attract cusiomers, selling cil 25 a “loss leader” - an

yourseiiers with the problem of dspasing-af-it-
yoursell as well

Today, i is eslimated thal do--yourselfars produce
more than 200 million galiens of used of rationally
amd . according to the American Petralaum Insfitute,
75 percenl of this used oil is properly collectad and

racycled.

Mismaneged used oil represents & senous
environmental pretdem, While each person fossing
ot an oocasional pan of used ol might not seem
Iice it could do gny harm, it all adds up.

As much ae 20 percent of automotive oll is
adddilivas. Thess improve pesformance, nhibit st
and prevent foaming. Ol will also pick up sediment
and gasoling componanis.

Materials
T conduct lesson ko Auto Class
and Drivar's Traiming
@ Facilties and materials needed to parfonm
an ail change, including a clean, sturdy

DOWN
{0 [FHID

In 1543, Prasigant Chedon asfabiahed the Council on Sustaimeble
Derninpment fo formufate U5 policks that encourage economic prowth, job
craafion amd #Machve use of natural anmd culursl resources. The courer™s
jprimavy goals wilf ba fo command & national srefagy for achiaving
susdatnable devadopment a5 oudlined af e 7301 Linited Watiens Earmy

Sewren: State Racyelng Laws Updste

9-12 Action for a olesner tomorrow 19899 Edivnn

Pagqe 5032

metal or plastic container with a screw-on
tog for collecting used oil and 8 container
fer the: ofl fEer

@ Information on local used oll recycling
sHes

®  Handout 10 Staps for Changing Your OF
Froperly.

J'u condat leszon for Art Class
Creafive ar supplies for making banners,
poslars anddor calendars

® Information on local used ol recycling
sies

® Handout 10-Steps far Changing Your Oif
Propery

® Arisin Communicating Used OF Recycing
transparency or handouts.

Learning Procedure; For Auto Class

and Diriver's Training

1. Review with the class the background maberizt
will thic leceon and the information provided in
the Resource Section. Ask: Why do we
change engine oil? {t gels diry and this dir
inigrferes wilh engine perfarmance and can
damegs pars.)

Explain that oil doss not wear out. What does
wear out are all he engine additives that go
It beday’s Pagh perlormance mobor oils.

2. Demonsirate the Enviionmental Protection
Agency's 10 Steps For Changing Your O
Fropary, ses the handout with this lesson for
Instructions.

Questions for the Class
1. Why do we need 1o change engina gil?

2. What should we do with used mobor oil?
3. YWhat should we do with used o fiters?

4. What should we do with empty maboe ol
battlas?

5. Why & wsed motor cil an environmantal
concem?

Page 694

For Art Class

1. Review with the class the backgroird material
with this lesson and the miormation provided in
the Resource Section. Ask: How can we use
graphic arts 1o help pzople learn to modfy the:
way they change their of [o incorporate used
oil recycling? (Create wawsl rerminders such as
banners, posters, poni-ofpuchase displays
and cafendars fo display i home garages and
asnvice stalions, maodifli the diections on mofor
oif bodles, efz. )

L)

Praject the transparency Ads in
Communicating Lisad Oif Racyeling showing
how different orgamzations have used visuals
to communicate their used o recycling
massages. Discuss how these images might
be effective.

3. Hawe sludents design their cwn ussd oil
recydling graphlcs and complete a project such
as.

@& A posier to hang in a home garage
appealing bo a family with the message of
used ail recycling;

& A calendar o remind people to change
their oil at regular imervals and to dispose
of It propery,

@ A banner to hang in the school aute shop
ta promole wsed od recycling,

® Abrachure on tha environmental
respansibilities of cwning and maintaining
a car gimed at first-ime drivers;

@ An ad for the school papar promoting usaed
oil recycling

For all the graphics aris projects, it is useful to
include kecal information on used ol recycling sites
Encourage studenls bo complete finished quality
projects &nd amange 1o have them displayed

Extension Activity
Share wilth the class the nformabion in the article,
"Driving Graen,” from the Graan Gonsumsr

Action for @ cleasner fomarrow 1988 Editior #-12
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Used Oif Recvcling, A Complete Curriculum

Florida Department of Environmental Protection
Hazardous Waste Management Section

2600 Blair Stone Road

Tallahassee, FL 32399-2400

(850) 488-0300

(OMMENTS

Presentation

“Layout needs improvement.”
“Nice visuals of the properties of new versus

$256.00 per kit. 1990. 115 p. teacher’s guide. used oil.”

Product is of limited availability. Permission is granted to educators to reproduce lesson

plans for classroom use, provided credit is given to FDEP. Pedagogy

Designed for 7-12 grades, Used Oil Recycling, A Complete Curriculum offers a video, “While the content is factual, lessons do not
poster, used oil display, and teacher’s guide with background information, transparency offer opportunities for analytical thinking on
masters, student guide, and lesson plans organized by grade-group level. The material the part of the student.”

provides an overview of the used oil recycling process, including the formation, drilling, and

refining of crude oil, economic and environmental issues of disposal practices, and the Teacher Usability

collection, transportation, reclamation, and reuse of used oil. Report card scores are di-

rected at the 10-12 level. “The resources and data mentioned need to

be updated. EPA ‘regs’ have changed.”

REPORT CARD

Specific Content

Overall Grade B- “Thorough and specific in the treatment of
General Content B- DISCIPLINE EMPHASIS 0 1 9 3 used oil ”as both a resource and waste
. Science R product.

Presentation B- History/Social Science —
Pedagogy B- Heglth —

. Mathematics —
Teacher Usability B- Visual/Performing Arts —
Used Oil B+ LanguageArts e

Indusgtrial/Vocational Ed. —

Foreign Language e
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INVESTIGATING USED OIL

LESEON PLAN H5-5

GRADE LEVEL | igh School

TYPE | Student Worksheet

TIME | 150-170 minutes (34 class periods)

OBJECTIVES | Students will:
1. List examples of how used oil affects ccosystems

2. Describe strofegies an individual can use to conserve exitical
non-renewable resources by recyeling used oil.

3. ldentify actions that can affiect environmental quality.
4. Suggest possible solutions wo problems related 1o disposal of wsad oil.

5. Interpolate and/or extrapolate conclusions when given appropriate data
andfor graphs.

6. Use science process skills o analyze information from public media

PREPARATION' = Aundic-visual program included in thas kit, stodent guide, smdent work-
MATERIALS | shests, markers, poster board or paper.
METHOD | 1. Have students conduct a survey of 4-3 people per student using the

survey worksheet
2. Gmaph class survey results on board and discoss implications,
3. Use audio-visual program following discussion of survey resulis.

4. (OFTIOMNAL) Guest speaker presentation addressing used oil generation,
collection, recycling and regulation in your area,

3. Have smadents review guide,
6. Students work individually or in groops o creals posters or flvers nimed

at increasing public swareness of and participation in used ofl recyeling,

Stucents will write and justify instructions that one would follow to
handle wsed oil,

EVALUATION | 1.

ol

. Studlents will complete a flver or poster with accurate information 1o
encourige the public to handle used oil properly.

VALERCS COMMUNITY COLLEGE B2 DEFARTMENT OF EMWIRONMENTAL RAESULATION

INVESTIGATING USED OIL

WORKSHEET #1 FOR HS.5

NAME
RECTION

I. SURVEY SHEET
1. Do you change your own ail in your car?

2. [(a) I YES, what do you do with the used oil?

(B] It MO, then do you know what happens to the used cil after
it is collected from your car?

3. What effects do you think the methods of disposal outlined in
question 2 rmight have an the environment?

Il. COMPLETE THE FOLLOWING

1. Construct a bar graph using the data gatherad from the above survey,

HNUMBER OF
RESPONDENTS
|

DIY's Non—D | ¥'s

2. ‘Whal percentage ol your respondents are D | ¥'s?

3. Exirapolate your daia bo county-wide levels by working the
faillowing formula

X _=
Buvey % Y

a:-p::xﬂrr_.ala county
DY populaton

county population

WRLEMEA COMAMUSITY SOULEGE &4 DEPARTWENT OF ENVIRDKNUWENTAL RECULATION
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Put Used Oif i Its Place

Utah Department of Environmental Quality
Division of Solid and Hazardous Waste
P.O. Box 144880

Salt Lake City, UT 84114

(801) 538-6170

(OMMENTS

General Content

“A quick and straightforward ‘unit’ on recy-
cling used oil.”

No charge. 1995. 38 p.
- : : . : : Pedagogy
Put Used Oil in Its Place is designed to introduce students in grades 6-12 about various
aspects of used motor oil, including its proper management and the consequences of its
improper disposal. Teacher background material is followed by five lessons entitled Oil
and Water, Why Oil and Water Don’t Mix, Changing the Way You Change Your Oil, Slipping
up on Used Oil, and Getting the Word out about Used Oil. An extensive glossary is also
provided. Report card scores are directed at the 10-12 level.

“Activities demonstrate principles.”
Teacher Usability

“It consists of five activities - probably
suitable for auto shop students only.”
“Though short and simple, the activities are
thorough and would be very easy to imple-
ment.”

I{EP(]I{'I‘ CAHI] Specific Content

“Although written for Utah, it is completely

Overall Grade B- usable elsewhere.”
General Content B- DISCIPLINE EMPHASIS 0 1 2 3
. Science _

Presentation B- History/Social Science
Pedagogy B- Heslth —

. Mathematics —
Teacher Usability B Visual/Performing Arts S
Used Oil B+ LanguageArts

Industrial/VVocational Ed.

Foreign Language S
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Changing the Way You Change Your Oil

Preparation Time: Friy Tenido

Grade: 6-12

Focus: How to change your engine oil
responsibly

Subject: Drivers Training, Auto
Shop, Graphic Arts

Materials: 10 Sweps for Changing
Your il Praperly handout, art supplies
to make posters

Teaching Time: One cizss period

Learning Objective
Students will:
® learn how to change the oil in a car
with wsed il recycling as a part of
the procedure,

Backpround

Far many decades, motorists simply ok
their cars to full service stations for oi]
changes and all routine maintenance. For
hose that preferred o do their own car
maintenance and oil changes (do-it
yourselfers), these full service stations alss
sold motor oil and other car maintenance
items and accepted their customers® used
mudor ol hack as a service.

During the 1960°s, motor oil maketing and
distribution pamerns changed radically.
Service station sales gave way to sales by
friass merchandisers and other retail
outlets, such as Kmart and other discount
chains. These remilers offered oil to their
customers at greatly reduced prices as a
result of large volume discounts.

Moderate  DEA

Many stores began using oil as a
promotional ftem to attract cusiomers,
selling oil as a "loss Jeader” an itemn that iz
sold below cost 1o lure customers while the
losses were made up on other items. At
the same time discount houses were
0ffering bargain prices for motor oil, many
full service stations began scaling back
automotive maintenancs and repair
services and became quick. convendence-
oriented "gas stations.” Most of these pas
stations did not accept used oil.

In 10 years, from 1960 to 1970, service
suation sales of motor oil dropped from 70
percent of all sales o about 50 percent.
By 1989, mass marketing retail stores
outsold service starions eight to one. This
lefi the majoriry of the do-it-yourselfers
with the problem of disposing-of-it-
vourself as well,

Today, it is estimated that do-it-yourselfers
dispose of some 210 million gallons of
used oil improperly. (Some sources say
maore than 300 million gallons is 3 herer
estimate. )

This mismanaged wsed oil represents a
serious environmental problem,  Do-it-
yourselfers dump the equivalent of about
14 Exxon Valdez spills each vear - that's
about 143 million gallons of used oil thar
ends up contaminating our land and our
water.

The Exxon Valdez oil spill in 1989 killed
350,000 10 390,000 seabirds, pecording o the
Gefieral Accounting Office report 1o Cotgress.

1993 Emvdramsental dimamec

While cach person tossing out an
cccasional pan of used oil might not seem
like it could do any harm; it 2l adds up.

As much as 20 percent of sutomotive oil is
additives. These improve performance,
inhibit rust, and prevent foaming. 04l will
also pick up sediment and gasoline
COmponents,

Materials

To conduct lesson for Aute Clacs and

Drriver’s Training

® Facilities and materials needed to
perform an oil change, including a
chean, surdy metal or plastic container
with 2 serew-on top for collecting used
vil and a container for the ofl filter

® Information on local used oil collection
CEfbers

® Handour [0 Sreps for Changing Your
0il Properly

T conduet lesson for Art Class

® Creative an supplies for making
banners, posters. and/or calendars

® Information on Jocal used oil recycling
stations

® Handout 10 Steps for Changing Your
il Properfy

Learning Procedure

For Aute Class and Drivers Training

1. Review with the class the backgroumd
material with this Jesson and the
information provided in the Resource
section, Ask: Why do we change
engine oil? (It gers dirry and this dirt
imterferes with enpine performance and
can damage parts.)

Explain that oil does pot wear oot, whar
does wear out are all the engine sddifives
that go into today's high performance
motor oils,

2. Demonstrate the Environmencal
Protection Agency's 10 Sreps For
Charging Your Ol Properly, see

handout with this lesson for
mstreciions.

Questions for the Class

1. Why do we need 1 change engine oil?

2. What shoold we do with used motor
oil?

3. What should we do with oily mgs and
wsed ofl filters?

4. Why is used motor oil an
environmental concern?

For Arr Clasg

1. Review with the class the background
material with this lesson and the
information provided in the Resource
section. Ask: How can we use graphic
arts to help people learn 1o change the
way they change their oil to
incorporate used oil recycling? (Create
visual reminders such as banrers,
posters, poini-of purchase displays, and
calendars to display in home garages
and service stations, modify the
directions on motor oif borles, eic.)

2. Have smdems design their own used
oil recyeling graphics and complete a
project such as:
® A poster to hang in a home garape
appealing to a family messape of
used oil recycling,

® A calendar to femind people o
change their oil at regular intervals
and to dispose of it properly.

® A banner to hang in the school auo
shop to promote used oil recyeling,

®* A brochurs on the environmental
responsibilities of owning and
maintaining a car aimed a1 firsi-
lime drivers.

® An ad for the school paper
promoting used oil recycling.

For all the graphics arts projects, it is
useful w include local information on used
oll collection centers, Encourage students
o eomplete finished quality projects and
arrange o have them displayed,
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Student and Teacher Guide to I{eezﬂling Used Oil

(OMMENTS

Pennsylvania Used Oil Recycling Information Center
Division of Municipal and Residual Waste

P.O. Box 8472 Presentation

Harrisburg, PA 17105

(717) 787-7581 Format is in need of improvement.

No charge. 1992. 77 p. Pedagogy

Designed for grades 7-12, the Student and Teacher Guide to Recycling Used Oil provides “This piece needs more opportunities for
an overview of the used oil recycling process, beginning with an explanation of the crude oil applied thinking.”

cycle and concluding with a discussion of the reuse of recycled used oil. After a compre- “Dramatic activities! | like the ‘How to
hensive teacher background section, lesson plans, organized by grade-group level and Change Your Own Oil’ lesson.”

special interest (driver’'s education) are presented. Step-by-step procedures for changing This curriculum could be used in a driver's
and disposing of motor oil are also provided. Report card scores are directed at the 10-12 education class.

level.

Specific Content

Specific oil issues that are addressed

include the recycling of used motor oil, oil as

HEP“HT CAHD a non-rgnewable resource, gnd the environ-
mental impact of improper disposal.

Overall Grade B-
General Content B- DISCIPLINE EMPHASIS 0 1 2 3
. Science IR
Presentation B- History/Social Science _
Pedagogy B- Health —
. Mathematics e

Teacher Usability B- Visual/Performing Arts _

Used Qil B LanguageArts e
Indusgtrial/Vocational Ed.
Foreign Language e
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GRADE LEVEL

TYPE

TIviE

DEJECTIVES

PFREFARATION/
MATERIALS

METHOQD

Teacher's Guige

F5-LAR.2

POLLUTION NEVER GOES AWAY

High Schocl
Lab
il minutes (1 class period)

Students will demonstrate that pellution dees not disa ppear but anly
changes form or location. The instructor should show how this

relates to used oil,

Four 100 m| beakers, one funnel, one piece of filter pa pet,

water. 100 ml of rubbing or isopropyl alcahal, 20 ml of muthylene blue
dissolved in one liter of water, one sp. (2 ml) of activated carbon oc
charcoal {fish tank charcoal), warkshests,

L. Fold filter paper in half and then in half again. Open filter to form

a Core Lhat fits snuply into the funnel.

[

In ane 100 m| beaker, combine 1 tsp. {3 ml) of charcoal and 20 ml of
methylene blue solution. Swil beaker gently until liquid is
colorless (if solution doas net clear, add one-half tsp. of charcoal).

4. Transfer liquid and charcoal to the filter paperin the funnel. What
can be deduced from observing the solution befare and after the
acldition of the charcoal? What can be inferred about the chareaal
abthis point? pH could be checked in the various solutions.
Mathylene blue is not affected over the pH range of 1- 12
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4. Allow all of the liquid to drain from the filter, then add 20 ml of
water to the filter to rinse the charcoal. Allew all of the water to
drain from the charceal. Did the rinse water have any colar?

Transfer charcoal o the 100 ml beaket.

6. Add 10 ml of alzohal to the beaker containing the charcoal

Swirl and decant the aleohol phase

8. Add 50 mi of alcohol to the beaker with the charcoal and swirl to
mix the alcohel and the charcoal. MNote tha colar of the liquid
phase. There should be a light blus tinge in the liguid after a few
minules of mixing, This demonstrates that the methylene blue was
absorbed into the charcoal,

Student warksheot submitted for grace.
Four 100 m! beakers, 1 funnal, 1 piece of filter paper to fil funnel, water,

100 mi of isopropyl aleohol, 20 ml of methylens blue solution, 1 tsp. (2
£l of wctivated charcoal {Fsh tank charcoal may be wied).
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